CFUg -1 dry soil respectively. The nitrifying and denitrifying bacteria range from 38.0x10 4 to 121.0x10 4 and 30.0x10 2 to 65.0x102 MPN g -1 dry soil, respectively. The biological activities of the concerned enzymes were also recorded and interpreted.
Introduction
The study aimed to show the effect of soil properties on biological activities in Abu Suberia valley-Aswan, Egypt.
Abu Suberia valley is one of several valleys in the southern extremities of the Eastern Desert embedded in the Nubian sandstone formation of the region. It extends along an east -west axis for about 60 km, and its mouth on the Nile is located about 30 km north of Aswan city. The prevailing climatic conditions are typical arid to hyperarid.
A number of studies documented the role of microorganisms in soil fertility and soil quality (Caldwell, 2005 , Bhattacharyya et al., 2008 and Avanthi et al., 2017 . Moreover, the correlation between soil microorganisms and some soil properties was also considered since these properties, or some of which, exert negative of positive influence on their behaviour. Among T he present study includes combined soil and biological aspects of Abu Suberia valley. Twelve representative soil surface samples, down to 20 Cm.were collected and subjected to detailed soil analyses.
The obtained results reveal that, soil texture ranges from sand to heavy clay , CaCO 3 content is widely variable (0.08-7.21 %) and organic matter (OM) content is low ( 0.02-2.47 %). pH is neutral to mildly alkaline. The soil samples are non-saline to saline, mostly non-saline. The cationic composition is mostly dominated by Na + or Ca ++ while the anionic composition is mostly dominated by Cl -. Cation exchange capacity ranges widely from (2.43-38.08 me/100 g soil) with the higher capacity due to clay mineral type and content. Exchangeable cations are dominated with Ca ++ . Available P ranges from (0.82-4.77 me/Kg soil). The mineralogy of clay fraction is dominated by kaolinite as identified by XRD.
Data of biological investigation showed that the total counts of bacteria, fungi, yeast, actinomycetes, thermophilic bacteria and cellulolytic bacteria range from 22.4x10 6 to 284x10 6 , 10x10 3 to 27.x10 3 , 6x10 2 to 20x10 2 , 9x10 3 to 19x10 3 , 31x10 3 to 48x10 3 , 0.90x10 4 to 1.82x10
the recent studies the formation of biofilm on clay minerals and some soil minerals have been recorded due to adhesion of bacteria on soil surface .Also, the formation, translocation and biodegradation of clay minerals enhanced by specific bacteria were also investigated.
In Abu Suberia valley, the soil properties and microorganisms together with microbial and biological activities were not studied. Therefor it is of interest to throw light on soil properties as correlated with microbiological activities. Accordingly, the represent work is conducted to illustrate the nature of soils in this valley, microbiological, enzymatic activity status and behaviour.
Microorganisms being in intimate contact with the soil environment are considered to be the best indicators of soil fertility and pollution. In general they are very sensitive to low concentration of contaminants and rapidly respond to soil perturbation. An alteration of their activity and diversity may reflect the reduced soil quality (Schloter et al., 2003) . Soil enzyme activities are the driving force behind all biochemical transformations occurring in soil. Their evaluation may provide useful information on soil microbial activity and be helpful in establishing the effects of soil specific environmental conditions Andreoni et al. (2004) . Soil microbes are important reflection for soil quality and enzyme activity involved in the biogeochemical cycling of carbon, nitrogen, phosphorus, sulphur and other nutrients Caldwell,(2005) . Soil enzyme activities have been generally accepted as one of the diagnostic indices of soil fertility quality and can quantify change as a result of human disturbance. Application of enzyme activity as a diagnostic index promotes high sensitivity to external effects, simplicity of definition and low errors Bhattacharyya et al. (2008) .
Statistical evaluation of such correlation was also worked out to define the role of soil properties in the status and activities taken place due to biological activities.
Materials And Methods

Analysis of soil samples
Abu Suberia valley is extended over the study area in east -west direction along 60 Km. The sampling sites total 12 according to the variations encountered in the soil matrix Fig. (1) . The surface soil samples were collected down to 20 Cm., to represent the soil variations in Abu Suberia valley on which microorganisms and biological activities are studied and evaluated.
Note. S = Site. Fig. 1 -Cation exchange capacity (CEC) and exchangeable cations were determined using the methods described by Dawid and Dorota (2014) ;
-Available phosphors (P) was determined by Silva et al. (2007) . Separation of the clay fraction (less than 2μ) collected from 7 sites was carried out after the essential pretreatments,i.e., the removal of soluble salts, carbonates, organic matter and iron oxides. The separated clays were X-rayed in a Philips PW 3710 installation supplied with a horizontal goniometry and a vertical object plane, using Ni-filtered Cu α radiation (40 Kv operating voltage and current of 35 m Å). The X-ray diffraction analysis was carried out on the Mg-saturated air-dried; Mg-saturated glycerol solvated; K-saturated air-dried; and K-saturated clay samples
Microbiological analysis of soil samples
Counts of microorganisms were estimated by the dilution plate technique methods (Becky et al., 2001 ). The following microbial analyses (i.e., total bacterial count (TBC), total fungi count (TFC), total yeast count (TYC), total actinomycetes count (TAC), total thermophilic bacterial count (TTBC), total cellulolytic bacterial count (TCBC), total nitrifying bacterial count (TNBC) and total denitrifying bacterial count (TDBC) were carried out in all soil samples according to Ben-David & Davidson (2014) and Pious et al. (2015) .
Nitrifiers enrichment medium
Nitrifiers were enriched on according to Hirotsugu et al. (2015) , two different media by Maite et al. (2005) . Nitrifying bacteria were enumerated by the MPN technique using both modified media of Maite et al. (2005) . As a control, nitrite and nitrate were assayed using the standard chemical method (Griess-Ilosvay reagent) after 8 weeks by Zhao et al. (2015) . A Most probable number (MPN) (WHO and Switzerland, 2017) was used to determine numbers of nitrifying bacteria. Nitrifies were enriched on medium containing (g/l) by Bridson (2006) , two different media by Matsumoto et al. (2010) .
Soil enzyme activities
Soil dehydrogenase, alkaline phosphatase and urease activities were analyzed following the methods described by Peters et al. (2003) .
Results and Discussion
Soil properties
Data in Table 1 showed that the selected samples have variable soil texture classes ranging from sand to heavy clay according to the ISSS, (International Soil Science Society) by Julien (2016) . Out of which, the dominant texture is light to heavy clay (5 samples) and sandy loam (3 samples). Other soil samples have sand to loamy sand and one sandy clay loam texture. CaCO 3 content is widely variable between 0.08 and 7.21 %, indicating non-calcareous soil conditions. Organic matter content is extremely low, being in the range 0.02 to 2.47 %, the lowest and highest contents are recorded in sites 8 and 3, respectively. With regard to the exchange characteristics of soil samples, data presented in Table 3 showed that cation exchange capacity (CEC) ranges widely between as low as 2.43 me/100g soil (site 5) to 38.08 me/100g soil (site 1). As expected, the lowest CEC is that of the sandy textured samples (sites 5 and 9) whereas the highest CEC is that of the heavy clay textured samples (sites 1, 3, 11 and 12). The light clay, sandy clay loam, loamy sand and sandy loam samples (2, 4,6,7,8 and 10 
Mineralogy of the clay fraction
To provide more information about the studied soils, the mineralogical composition of the clay fraction which is the most reactive portion of soils was identified. X-ray diffraction patterns of the clay fractions separated from the seven loamy sand and heavy clay samples are presented in Fig. 2 and identified on the basis of the guidelines provided by Dixon & Schulze (2002) and Harris & White (2007) (Table 4 ).
The obtained results indicate that kaolinite constitutes dominant amounts in all separated clay Based on the mineralogical composition of clay samples, one can predict the active surface area of the investigated soil samples which does not exceed 50 m 2 /g on which microbial activities take place (Ostafiychuk et al., 2014) .
Referring to the location of Abu Suberia Valley, it is apparent that this valley is roughly a triangular-shaped area starting from east to west and covered with soil matrix that varies considerably from one site to another.
The foregoing results sum up the most important soil properties of such valley. The variations in soil properties indicate that soil parent materials are complex and most of soil properties are dependent on the sedimentary regime that prevailed during the soil formation in such valley and landscape which, in turn are reflected on soil properties already presented.
Since the soil samples were used for a growth of bacteria and fungi, and accordingly biological activities the soil properties of these media will be correlated with bacteria, actinomycetes and fungi counts and consequently biological activity of the microorganisms. Table 5 indicates a considerable variability in microbiological counts of the investigated soil samples, being site dependent to a great extent. The total bacterial count (TBC) ranges from 22.0x10 6 -284.0x10 6 CFU g -1 dry soil. The lowest count is detected in soil site 9, whereas the highest is that of site 3.
Microbial load in soil samples
Total fungal counts (TFC) vary from one site to another, being at their lowest count in site 8 while rise up to 27.0x10 3 CFU g -1 dry soil in site 11.
Total yeasts count (TYC) ranges from 6x10 2 -20x10 2 CFU g -1 dry soil, the highest Nos. of counts is recorded in sites 11 and 12 while the lowest is found in soil of site 8. Distinction of total yeasts count can be made in two major soil groups where total yeasts count has common values in soils of sites 1,3,4,5,6,7,9,10,11 and 12 on the one hand and sites 2 and 8.
Regarding total actinomycetes (TAC), the number of counts ranges from 9.0x10 3 -19.0x10 3 CFU g -1 dry soil, the lowest count was that in sites 2 and 8 while the highest was that of site 3. With respect to total thermophilic bacteria (TTBC), the counts ranged from 31.0x10 3 to 48.0x10 3 CFU g -1 dry soil, the lowest count was found in site 2 and the highest in site 3.
With respect to total cellulolytic bacterial count (TCBC) counts, they can be categorized into two patterns. The first included TCBC in sites 1, 2,3,4,5 and 8 to the second included sites 6, 7, 9, 10, 11 and 12. Again, the variations encountered are surely dependent on certain soil properties that will be figured out latter.
As to the total nitrifying bacterial count (TNBC), it is also clear that the presented counts could be categorise into three groups; the first group included sits 1, 2, 4 and 8, second groups included sites 3, 9, 10, 11 and 12, at least the third groups included 5, 6 and 7, (TDBC) total denitrifying bacterial count ranges from (30.0x10 2 to 65.0x10 2 MPN g -1 dry soil). Egypt. J. Soil. Sci. 58, No. 2 (2018) ALSHAYMAA IBRAHIM AHMED ALI et al. The obtained results differ according to the total denitrifying commenting on the aforementioned counts of different microorganisms in the different sites, it is apparent that some sites have considerably higher counts whereas other sites are somewhat lower counts that depend on soil properties of the media used for their growth and these will be evaluated statistically afterwords.
Enzymatic activity of microorganism
In the studied sites, data presented in Table 6 showed the activities of dehydrogenase, alkaline phosphatase and urease enzymes in the studied sites.
Soil enzyme activities are the driving force behind all the biochemical transformations occurring in soil. Their evaluation may provide useful information on soil microbial activity and be helpful in establishing the effects of soil specific environmental condition (Avanthi et al., 2017) . These data showed different variations in their activity as they vary wildely between 1.89 -35.78 μmolg -1 dry soil hr -1 with the highest activity is associated with site 3 and the lowest activity recorded in site 8. It is also evident that lower value characterises activity of dehydrogenase is in sites 1, 2, 4, 5 and 8 while somewhat higher activities are recorded in other sites but still below those in sites 3, 6, 7, 9, 10, 11, 12 . With regard to alkaline phosphatase the lowest activity is recognized in site 8 while the highest activity is found in site 3. Common values around 22.0 are recorded in sites 1, 2, 4, 5, 6, 8 whereas higher values are strictly confined to sites 3, 7, 9,10,11,12 as usual, whereas activity of urease is not detected in eight sites 1, 2.4,5,6,7,8 and 10 while been quite low within the range of 0.75-0.89 (μmolg -1 dry soil hr -1 ) in the other sites .These data irrespective of their variations indicate considerably high activities in site 3 while the other sites have no common activity except in few cases. Soil enzyme activities have been generally accepted as one of the diagnostic indices of soil fertility quality and can quantify changes as a result of human disturbance (Jinlong Yan et al., 2013) . Application of enzyme activity as a diagnostic index promotes high sensitivity to external effects, simplicity of definition and low errors (Bhattacharyya et al., 2008) . Another study by Yan et al. (2013) who found that there was a significantly positive correlation between soil urease activity and nitrifying activity, indicated that there was a synergistic interaction on them. Also, our results indicated that there are a positive correlation between microbial counts and enzyme activities.
Statistical evaluation of data
To find out the correlation between the counts of microbiological and enzymatic activates on the one hands and soil properties in different sites under investigation, on the other, correlation computed to figure out the influence of soil parameters on microbiological and biological status in all sites, bearing in mind that Y values as expressed as Log 10 (Fig. 3) .
Total bacterial count (TBC) is increasing; affected by OM in a curvilinear trend (r 2 = 0.7298) TBC tends to increase with OM increase up to 1.7 % decreases afterwards. Likewise, total fungi count (TFC) follows nearly the same trend with OM converses (r 2 = 0.7391). Another pattern is displayed by pH where TFC tends to increase with increasing pH up to 8.0 (r 2 = 0.3782). The effect of organic matter rendered respells to aggregate extent, that displayed by total bacterial and fungi counts (TBC and TFC), (Fig. 3) Fig.  3 where TYC tends to decrease with increasing their concentration while being slightly affected by exchangeable Na (r 2 = 0.4028).
With regard to the effect of exchangeable Na on total actinomycetes count (TAC) (r 2 = 0.4028) it is clear that TAC decreased progressively followed nearly the same trend organic matter (OM) tends to increase TAC up to 1.9 % then slightly decreased afterwords (r 2 = 0.7865). Organic matter affects total thermophilic bacterial count (TTBC). Increasing organic matter (OM) up to 1.8 % increased TTBC while further increase leads to a slight decrease of TTBC (r 2 = 0.8428). Likewise exchangeable Na had increased (r 2 = 0.8428) (Fig. 3) .
Increasing OM up to 1.5 % has slightly increased total cellulolytic bacterial count (TCBC) then decrease progressively (r 2 = 0.8318), Fig. (3) .
The effect of OM on total nitrifying bacterial count (TNBC) is shown to be slight up to 1.7 % followed by slight increase (r 2 = 0.7005). Exchangeable Na has depressed TNBC (r 2 = 0.4928). TDBC tends to increase slightly with organic matter, increase TDBC up to 1.8 % (r 2 = 0.5752). Though the role of clay and silt fractions on total bacteria is not significant,yet their role in surface area and formation of biofilm of bacteria cannot be neglected. Figure 4 describes the effect of OM on the biological activities, as a straight curvilinear trend of higher magnitude, for dehydrogenase (r 2 = 0.7691) and urease (r 2 = 0.5491) relative to alkaline phosphatase (r 2 = 0.764). In other words, the increase of OM has increased dehydrogenase and urease progressively while being slightly lower for alkaline phosphatase. 
